What is claimed is: 
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An implantable medical device with efficient recharging coil, cqpif5nsing: 
a housing having an interior cavity, a proximal face, an^dh electrical feedthrough; 
electronics carried in the housing interior cavit^hd configured to perform a medical 
therapy; 

a rechargeable power source carried in the housing interior cavity and coupled to the 
electronics; 

a secondary recharging coil coupled to the electronics and rechargeable power source, the 

secondafy recharging coil having a distal side; and, 
a magnetic shield placed on a distal side of the receiving recharging coil to improve 

recharging efficiency. 
The implantable medical device as in claim 1 wherein the magnetic shield improves 
recharging efficiency by improving electromagnetic coupling between the secondary 
recharging coil and a primary recharging coil. 

The implantable medical device as in claim 2 wherein recharging efficien^jt-i^unproved 
by increasing flux lines that couple with the receiving rechargittg"coil from the primary 
recharging coil. 

The implantable medical device as inpldm 2 wherein the improved electromagnetic 
coupling is greater than lOpefcent coupling efficiency at about one centimeter. 
The implantable memcal device as in claim 1 wherein recharging efficiency is improved 
by decreasing flux lines that couple with the housing. 
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6. The implantable medical device as in claim 5 wherein recharging efficiepcyd^improved 
through reduced eddy currents in the housing. ^ 

7. The implantable medical device as in cl^kffo wherein reduced eddy currents during 
recharging also reduces mgdhJal device temperature rise during recharging. 

8. The implantabtemedical device as in claim 7 wherein the temperature rise of the 
implantable medical device during recharging is less than two degrees Celsius. 

9. The implantable medical device as cla^ru^wherein the magnetic shield is located 
between the secondary recljar^gJe^U^hd the electronics. 

The implantable medical device as in claim 1 wherein the magneticshield-is^rnaterial 
with high magnetic permeability. 

The implantable medical devic^as^n claim 10 wherein the magnetic shield is selected 
from the group^pnSisting of: amorphous metal film, amorphous metal wire, and 
m^gflgfic alloy. 

12. The implantable medical device as in claim 1 wherein the magnetic shield includes eddy 
cuts to reduce eddy current flow through the magnetic shield. 

13. The implantable medical device as in claim 1 wherein the magnetic shield ha§^a*c£ntral 
opening. 

The implantable medical device as in claim 1 , furth^p-C^mprising a first insulator placed 
between a first magnetic shield and a secpnffmagnetic shield. 
The implantable medical devicp^s in claim 14, further comprising a second insulator 
placed between a secpnu magnetic shield and a third magnetic shield. 
16. The implantable medical device as in claim 14 wherein the first insulator and a second 
are selected from the group consisting of: plastic, mylar, and tape. 
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The implantable medical device as in claim 1 wherein the secondaiyrecharging coil is 
carried on the proximal face of the housing and thejntfgnetic shield is placed between the 
receiving recharging coil and the proximaPface of the housing. 

The implantable medical devjjee^as in claim 1 wherein the secondary recharging coil is an 
external secondan^charging coil located away from the housing. 
The implantable medical device as in claim 1 wherein the receiving recharging coil is 
lgpdfed in the housing interior cavity. 

The implantable medical device as in claim 1 wherein the housing is an electric 
conductor. 

The implantable medical device as in claim 1 5 wherein the housing is selected from the 
group consisting of: titanium, ceramic, and epoxy. 

The implantable medical device as in claim 1 wherein the medical device is selected from 
the group consisting of: neuro stimulators, pacemakers, defibrillators, drug delivery 
pumps, diagnostic recorders, and cochlear implants. 
An implantable medical device with efficient recharging coil, compr 
a housing having an interior cavity, a proximal face, and afAgast one electrical 
feedthrough; 

electronics carried in the housing interipfcavity and configured to perform a medical 
therapy; 

a rechargeable power so&ce carried in the housing interior cavity and coupled to the 
electronics; 

a receiving recharging coil coupled to the electronics and rechargeable power source; and, 
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a means for improving recharging efficiency placed on a distal side oflb^secondary 
recharging coil. ^^^^ 

24. The implantable medical device as h^aim 23 wherein recharging efficiency is improved 
by increasing flux lines tijat^ouple with the receiving recharging coil. 

25. The implantableinedical device as in claim 23 wherein recharging efficiency is improved 
by^ie^reasing flux lines that couple with the housing. 

26. An efficient recharging coil for an implantable medical device, comprism^: 

a secondary recharging coil having at least two leads coupleable tym implantable 

medical device; and, / 
a magnetic shield configured to be positioned on a dis^m side of the secondary recharging 

coil. / 

27. The implantable medical device as in claim/ wherein the magnetic shield is a material 
with high magnetic permeability. / 

28. The efficient recharging coil as in cfaim 26, wherein the secondary recharging coil is 
positioned on an external surface of a housing and the magnetic shield is positioned 
between the secondary recbaj-ping coil and the external surface of the housing. 

29. The efficient recharging coil as in claim 26, further comprising an insulator placed 
between a first magnetic shield and a second magnetic shield. 

30. A method of enhancing electromagnetic coupling of an implantable medical device 
recharging coil, comprising: 

positioning a secondary recharging coil in operational relationship to an implantable 
/nedical device; 

positioning a magnetic shield on a distal side of the secondary recharging coil; 
/ -17- 



attracting electromagnetic flux lines from a primary recharging coil to the seconc] 

recharging coil with the magnetic shield; and, 
improving electromagnetic coupling between a primary recharging coil find a secondary 
recharging coil; and, 

improving efficiency of energy transfer from the primary rech^ging coil to the secondary 
recharging coil. 

3 1 . The implantable medical device as in claim 1 whereiryfecharging efficiency is improved 
through enhanced electromagnetic coupling between the secondary recharging coil and a 
primary recharging coil. 

32. The implantable medical device as in cla^h 2 wherein the enhanced electromagnetic 
coupling is greater than 10 percent £p{ipling efficiency at about one centimeter. 

jF 33. The implantable medical device ^^i^M^im 1 wherein the magnetic shield is a material 

with high magnetic permeab} 
S 34. The implantable medical ^device as in claim 1 1 wherein the magnetic shield is selected 
from the group consisting of: amorphous metal film, amorphous metal wire, and 
magnetic alloy. 

35. The implantable medical device as in claim 1 wherein the secondary recharging coil is 
carried on the proximal face of the housing and the magnetic shield is placed between the 
receiving recharging coil and the proximal face of the housing. 

36. The implantable medical device as in claim 1 wherein the secondary recharging coil is an 
external secondary recharging coil located away from the housing. 
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The implantable medical device as in claim 1 wherein the medical device is selected frsfm 
the group consisting of: neuro stimulators, pacemakers, defibrillators, drug delivery 
pumps, diagnostic recorders, and cochlear implants. / 
A method of reducing temperature rise during recharging of an implantable medical 
device external recharging coil, comprising: / 
positioning a secondary recharging coil in operational relationship^ an implantable 

medical device; / 
positioning a magnetic shield on a distal side of the secondary recharging coil; 
reducing electromagnetic flux lines that couple with the housing; 
reducing eddy currents in the housing caused by electromagnetic flux lines that couple 

with the housing; and, / 
reducing temperature rise during recharging because of reduced eddy currents in the 

housing. f\ / 

The implantable medical device as^Maim 1 wherein recharging efficiency is improved 
by decreasing flux lines that commie with the housing. 

The implantable medical deyice as in claim 5 wherein recharging efficiency is improved 
through reduced eddy currents in the housing. 

The implantable medical device as in claim 6 wherein reduced eddy currents during 
recharging also reduces medical device temperature rise during recharging. 
The implantajzfle medical device as in claim 7 wherein the temperature rise of the 
implantable medical device during recharging is less than two degrees Celsius. 
The implantable medical device as in claim 1 wherein the magnetic shield is a material 
wirti high magnetic permeability. 
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The implantable medical device as in claim 1 1 wherein the magneficshield is selected 
from the group consisting of: amorphous metal JUfrffamorphous metal wire, and 
magnetic alloy. 

The implantable medical deyi<5e a£ jzf c^akfi 1 wherein the medical device is selected from 
the group consisting'*)?: neuro stimulators, pacemakers, defibrillators, drug delivery 
pumps, diagnostic recorders, and cochlear implants. 
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